To examine the effect of insurance status on method of delivery while controlling for clinical and sociodemographic characteristics of women delivering at a single medical center.
The single most common surgical procedure among women of childbearing years remains the delivery of an infant by cesarean section. [1] [2] [3] The National Center for Health Statistics reported that, in 1993, of the estimated 4 million live births, 14.5% were primary and 8% repeat cesareans yielding an overall rate of cesarean delivery of 22.5%, of which 36.5% were repeat cesareans. 3 Cesarean deliveries are potentially lifesaving to the newborn and mother under high-risk conditions. Those performed selectively, however, have long been known to place a woman and her infant at increased risk for morbidity and mortality. 4 -11 Considering the risks and associated medical costs of cesarean deliveries, a Healthy People 2000 objective 12 is to reduce the rate of repeat cesarean section from 91.2 per 100 deliveries in 1987 to no more than 65 per 100 deliveries by the year 2000. Nationally, more women are delivering subsequent offspring vaginally after a previous vaginal birth after cesarean section (VBAC), if there are no contraindications during pregnancy and labor. [13] [14] [15] [16] The VBAC rate, defined as the proportion of VBAC deliveries among all deliveries of women with a history of previous cesarean section, has risen nationally from 3.4% in 1980 to 25.4% in 1993. 3 Studies have shown VBAC to be safe for low-risk mothers and their infants during delivery, resulting in lower morbidity, a shorter postoperative period, decreased hospital costs, and efficient hospital utilization. 13 Several factors are operational in determining the method of delivery. The relationship between sociodemographic status and method of delivery is well described. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] Few studies, however, have considered the possible influence of maternal and neonatal clinical characteristics on the relationship between insurance status and method of delivery. King and Lahiri 17 identified certain socioeconomic factors, such as maternal educational status, ethnicity, and specific characteristics of the hospital, that affected the odds of a vaginal delivery at several hospitals. Braveman et al., 23 in their retrospective review of birth certificates of live births to California residents during 1991, were not able to control for maternal or fetal clinical complications. Clarification of the role insurance coverage may play in method of delivery at a single hospital with known maternal characteristics remains a central tenet to this issue.
The purpose of this investigation was to examine the independent effect of insurance status on method of delivery while controlling for maternal clinical and sociodemographic characteristics in a sample population of women delivering at a single, private medical center. Based on the work of Stafford 18 -20 and other investigators, 17,20 -24 it was hypothesized that there would be an observable relationship be-
tween insurance status and method of delivery after considering maternal clinical complications of pregnancy and sociodemographic characteristics.
MATERIALS AND METHODS

Study Subjects
Women were included in the study if their previous infant had been delivered by cesarean section, if their current pregnancy was at least 37 completed weeks' gestation at delivery, and when insurance status for the current pregnancy was clearly specified in the medical chart. Since insurance status (private versus Medicaid/indigent) was the primary, explanatory variable, women with uncertain insurance status were not included for this investigation (n ϭ 99). Data were abstracted from the medical charts of women who delivered their infants between 1985 and 1991 at a university teaching hospital in upstate New York. Prenatal management consisted of obstetrical care through a private obstetrical practice, the high-risk obstetrical service, and/or the university clinic. The decision for a repeat, elective cesarean delivery was made before admission to the hospital. University staff obstetricians followed those women who opted for a trial of labor. The Maternal-Fetal Medicine team reviewed the clinical course of all patients admitted to the Obstetrical service. Because the decision to deliver an infant emergently varies among physicians and may reflect a differential reliance on fetal monitoring during the study period, a decision was made a priori to exclude those mothers whose current pregnancy resulted in emergent delivery. Four-hundred seventy-one women in the study group were excluded for emergent delivery for maternal and/or fetal indications, representing 8.7 Ϯ 1.7% (mean Ϯ SD) of the total number of repeat cesareans per year. These indications included placental abruption (n ϭ 27); prolapsed cord (n ϭ 11); fetal distress (n ϭ 205); fetal anomaly (n ϭ 65); hemolysis, elevated liver function tests, and low platelets (HELLP) syndrome/ toxemia (n ϭ 57); systemic infection(n ϭ 84); maternal/fetal isoimmune thrombocytopenia (n ϭ 9); history of a fractured pelvis (n ϭ 5); and vertical uterine incision (n ϭ 8). The diagnosis of shoulder dystocia was not considered an exclusion criterion given the finding among both vaginal and cesarean births. Data abstracted from the medical records of 878 women were used for this study.
Study Design
This study was conducted as a nonconcurrent cohort to examine the relationship between method of delivery and insurance status. Method of delivery was defined as trial of labor (TOL; further defined as VBAC or cesarean section with labor [CSL]) or cesarean section without labor (CSNL). Insurance status was defined as Medicaid/indigent or private.
Maternal sociodemographic characteristics included age, ethnicity, marital status, and insurance status. Because of the known effect of cigarette smoking and substance abuse on the fetus and mother during pregnancy and the association of inadequate prenatal care on pregnancy outcome, these characteristics were included under clinical characteristics. Maternal antepartum and intrapartum clinical characteristics of pregnancy were included for analysis if there was a probable biologic or etiologic relationship with method of delivery ( Table  1) . Neonatal clinical characteristics were recorded for each infant and included gender, birth weight, Apgar scores, days of hospitalization, admission to the intensive care unit, respiratory illness, and sepsis.
Statistical Analysis
A two-stage analytic approach was taken for data analysis. The relationship between TOL and insurance status was examined with regard to maternal socioeconomic/clinical and neonatal clinical characteristics. Bivariate comparisons were made via -squared and nonparametric analyses of variance using the statistical software program SAS. 25 To control for other factors found to affect method of delivery in the bivariate analysis, a multiple logistic regression model 26 was created, with adjusted odds ratios for delivery following a TOL at the 95% confidence interval. Insurance status and covariates that were statistically different between the TOL and CSNL groups from the bivariate comparisons were included in the logistic regression model. The second stage of analysis included only women who had undergone a TOL and followed a similar statistical approach to examine the relationship between insurance status and VBAC delivery. 
RESULTS
The overall cesarean section rate (mean Ϯ SD) of women who met study criteria during the study period was 20.8% (Ϯ1.5%; range 18.6% to 23%). Repeat, elective cesareans accounted for 29% (Ϯ6.9%) of the overall cesarean section rate during the study period. The VBAC rate during the study period, defined as the proportion of VBAC deliveries among all deliveries of women with a history of previous cesareans, was 38% (Ϯ7.2%). Indication for prior cesarean did not differ statistically between the three method-of-delivery groups (VBAC, CSL, and CSNL) but did vary as a function of insurance coverage type. Medicaid/indigent women underwent cesarean section more frequently due to fetal distress ( p Ͻ 0. 014) and abruption (0.021) but less frequently for "failure to progress" ( p Ͻ 0. 009) than privately insured women. Health care coverage defined as Medicaid/ indigent and private insurance (Blue Cross/Blue Shield and health maintenance organizations [Blue Choice and Preferred Care]) was stable during the study period. The overall proportion of Medicaid/ indigent mothers was 33% (range 28% to 39%), whereas the overall proportion of privately insured mothers was 67% (range 61% to 73%). The most frequent method of delivery for Medicaid/indigent women was VBAC (41.2%), followed by CSL (36%), and CSNL (22.8%). CSNL was the method of delivery for 49.7% of the privately insured women. Bivariate comparisons of maternal sociodemographic and clinical characteristics by insurance status were performed. There were 321 in the Medicaid/indigent group and 655 in the privately insured group. As shown in Table 1 , differences were found between the groups with respect to maternal age less than 20 years, single marital status, ethnicity, prenatal care, history of substance abuse, and cigarette smoking. Medicaid/indigent women had infection, chronic hypertension, and morbid obesity more often than women in the privately insured group. The Medicaid/indigent group of women had a higher clinical risk status as defined by frequency of pre-existing clinical conditions or intrapartum complications than the group of women with private insurance, yet the former were more likely to undergo a trial of labor ( p Ͻ 0.0001; odds ratio, 1.6 [1.1, 2.4]). Analysis of neonatal clinical characteristics by insurance status revealed a single statistical difference: infants delivered to Medicaid/ indigent women had a lower mean birth weight than infants of women with private insurance ( p Ͻ 0.0001), although, by method of delivery, this difference was not seen.
A further comparison of the two insurance groups of women who underwent a TOL and successfully delivered VBAC was performed. In this bivariate analysis, it was determined that 62% of mothers of Medicaid/indigent status underwent successful VBAC delivery compared with 60% of privtely insured mothers. Other sociodemographic and clinical characteristics found to affect method of delivery in the bivariate analysis were gravidity Ͼ 3 ( p Ͻ 0.02), African American ethnicity ( p Ͻ 0.046), preeclampsia ( p Ͻ 0.02), diabetes ( p Ͻ 0.005), and abnormal pelvis ( p Ͻ 0.03). When controlling for these characteristics in the multiple regression model, Medicaid/Indigent women were more likely than privately insured women to deliver VBAC (odds ratio, 1.9 [1.1, 3.2]).
DISCUSSION
Several studies have shown a differential in health care delivery to women with respect to their insurance status independent of maternal clinical characteristics. [17] [18] [19] [20] [21] [22] [23] [24] [27] [28] In this study, the perinatal clinical database allowed for a multivariate analysis of the effects of clinical characteristics and complications of pregnancy on the relationship between method of delivery and insurance status. Results from this study suggest that method of delivery, after controlling for maternal sociodemographic and clinical risk factors, was associated with insurance status. Specifically, in this study population of women, the relationship between insurance status and method of delivery remained statistically significant when comparing trial of labor (TOL) with no labor (CSNL). Medicaid/indigent women were more likely than privately insured women to undergo a TOL. In the multiple logistic regression model, women of Medicaid/indigent status who underwent a TOL were more likely to deliver VBAC than privately insured women.
These findings are consistent with those of Stafford et al. 18 -20 and Zahniser et al. 29 who separately showed a statistically significant higher rate of cesarean sections among women who had private insurance than those who were Medicaid/indigent. Similarly, McKenzie and Stephenson 27 showed that the rate of cesareans was lower among those who received late or no prenatal care. Goldman et al. 21 identified factors that suggested a higher likelihood of VBAC. One of those indications was a patient population with a lower level of education. In contrast, McClain 14 showed a higher rate of cesarean sections between Medicaid/indigent and non-Caucasian women in a sample population in San Francisco.
Krieger 28 pointed out that better and more comprehensive data collection and analysis can only resolve the question of why rates of obstetric procedures vary by insurance status, by social class, and by race/ethnicity. This study sought to expand on some earlier studies to identify the potential association between insurance status and repeat cesarean sections in a subgroup of women with known maternal sociodemographic characteristics, clinical characteristics and medical risk factors, and associated neonatal outcome data.
In this study, although all mothers received their peripartum care at a single medical center, the counseling given to the mother before her decision to undergo a cesarean section or a trial of labor could not be ascertained. If a patient was admitted for elective, repeat cesarean section, no attempts were made to convince the patient to attempt a trial of labor. These differences in the VBAC rates of Medicaid/indigent versus privately insured patients may reflect obstetrical residents' versus private service management styles rather than reimbursement schedules. Alternatively, direct or indirect financial incentives to health care providers may have been operational, reflecting an increased reimbursement schedule for cesarean delivery of privately insured versus Medicaid/indigent patients. It is well-known that the total costs for a cesarean section may be quadruple that of vaginal delivery reflecting operating room costs, higher obstetrical fees for the surgery performed, and the additional days of hospitalization for both mother and neonate. 18 Therefore, the higher rates of CSNL among privately insured mothers compared with the Medicaid/indigent mothers has significant implications concerning health care costs.
The Healthy People 2000 objective 12 to decrease the national cesarean rate from 24% to no more than 15% of all deliveries by the year 2000 has not yet been achieved. Nonclinical factors such as insurance status and ethnicity, which were shown to be operational in this cohort of women, may be contributing to the higher rates of cesarean section among certain patient populations. Policy decisions aimed at safely reducing rates of cesarean deliveries must take into account nonclinical biases that may be operational. 24, 29 For example, policy decisions that support clinical care pathways based on specific patient criteria according to guidelines of the American College of Obstetricians and Gynecologists may increase the number of women who undergo a trial of labor. 30 -32 Policies directed at diminishing the disparity between vaginal and cesarean delivery reimbursement schedules could mitigate the potential financial incentive of cesarean sections. Lastly, policy changes that take into account a woman's expectation of labor and enhance a woman's understanding of the labor process through education before delivery may further improve the frequency of TOL and successful vaginal deliveries. 31 In summary, of women delivering at a single medical center who delivered their previous infants by cesarean section, method of delivery for the current pregnancy was associated with specific maternal sociodemographic and clinical risk factors. After controlling for other covariables, women with Medicaid/indigent insurance status, when compared with the privately insured referent group, were more likely to attempt a TOL, and subsequently, to deliver VBAC given that a TOL was attempted. The findings of our investigation should be of concern both to health care providers of obstetrical patients and to those involved in health care reform. The possibility of a nonclinical bias among health care providers in certain obstetrical services must be at the forefront of future health care policy considerations.
